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4# ^#3 w o v ^^ 71 <y (PROGRAM) ¥^"4 5.0.^0^ ^ ^ ^ (REPAIR) ^ 

S- A D V 7 1 71^- ^-ofl ^0.3. <3#€ WlBB^S)- 

S 7f7l 7^ ^ <$M)^ "flS-^*- *H^Hr ^olnf. «<H^ 7lSJ^ 

£ 2 
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1020030025424 #^ ^7}: 2003/5/14 

*r7] ^fl'g ^il^ ^12.5^ {Magnetic random access memory} 

£ 2^r £ IS] ^>7l B]^ ^ ^ oj] ^ uf^xfl^ ^^£0]^. 

£ 3a 5L 3e^ #7l 5L2<>1H tifl*|£ 7> 7 1 ^ 7>3sJ- ^7>q## 

£ 4a ifl^l £ 4e^r ^7] 5. 3a ^) £ 3e^ *>tfl<>] ^ nfl^u]^. ^Hfifl^- zz. 

<^J1 ™-S.o]) cfltr ^> 

100 : *>7l nflS. ^ no : 7>7l E^ 3^ 

120 : wjHef^l 130 : ^^iHSr^l 

140 : *Hr*HS# 150 : Ejvg ^<^# 

160 : -H^7H^ 170 : HV*Mj# 

180 : = Er^l 190 : H^l^E] 

200 : 3*1 (GROUND) 210 : 

220 : -M*L"M-<8^-& 230 : ^*lHeKl# 
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240 : tilH^^ll: 250 : ^ 

260 : S-f-Jd^-g-^ 270 : ^l^^^^ 

280 : m^^n 1 ^^ 290 : ^ ^ 7}°^^^ 

300 : <a#^sKl# 310, 320 : <Hnefl^ € A?] A 3.^ « 



*}7l ^ ^^1^ tJflSL^ (Magnetic random access memory, °1*HH^ 
MRAM^-S. &7})°\] ^r*V 3.05., iLtf ^3 o.3.fe rf^- y cH=^ 7] ^ (PROGRAM) 

^4^f ^ -t ^(REPAIR) ^*f» *r4«Hr ^>7l ^ ^ <^li "flS-SH ^tr 53 

o_jav^ o.^ A}-g-£]^ t\7] nflS-Ej ^ E ^ ^(Magnetic tunneling 

junction, °1*HM^- MTJAS. S7D-4 B^l^S. SXA. H^JL x}7) oflJE. 

MTJ^r ^J^^S. 7.>7l^ ol^^- ^.^71 fl*H # y o Vt §^ *§3)« 7>^tq-. ZLEl 
-31 A o V 7l MTJ^ 7l^ i^^S^ s>«. S «.El H>^^1, oL^*}^, 
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*1 ^"71 «V^#^ ^«.ofl 1^*1 HeKH $14. -*7l MTJ^l 

*HdM-fe ^ ^HM-^-g; ^s^Rr ul H 51-^121. ci^lHel-^1^ * = ^ tftfl^S! ^ff- 

H cHHl ^ -fl^fe ^ 7>7^H1 21^ *>3^ Ol^ol f^tf. 
<21> MRAM *MHH 7l<y^^ C}~g- °1^^7ll ^Cf. ^ AjS ^JS^ 

wlse}^4 ^^1H5|^]21 ^^-^Hl 4^ ^7>71H1 ^K^H^^l ^sf « 0 v^# 

tiV^Al^O.^ MTJ^l 71 711 3^1, Jl^^H^^ ^7>A^^ol ^ ^ 

°1 ^^l^ MTJ7> "7-l^%l-»^-E]l7> S)^, Jl^T^f^ ^o.^^ol T^*^^ 

«1 ^-f^ MTJ7> "ZL7-l%V»^Ell# XlulTll ^Cf. 

<22> ^ 7>7l nil 2. 21 H MTJ^r JL^X}^^3\- 7}*-7}A^ol ^V^o} ^ vfrffr 

°fl ^ 7i%Vol £*R=. 7^7-l%1-ol ^olTll £tf. ^ ^>7l MTJ^l JH^F^^ 7> 

-B-^#^l wj-^ol Ig ^^711 MTJ7 > #E}H1 ^Cfig Cf^ol ^ ^*i- 

^-7} ^ ^H.o)l^ c-flolE^ »0"ol ^SH, olssf aVcfls. J7^*>^#4 

#21 « 0 V^ol til Ig^l-Tll S\o] MTJ7> "JLZ\-%" ^EflS ^olsl^ ±B£o) ^.S.^ 7] _ 

igMJSH '^=<Hlfe- $]°}&\ "l"ol 7^#£\ Til 

<23> ole^ ^ nfl7>q^-i; 7^^ ^ nflie) « ol-g-^- MRAM^l 7^ « 0 >^ ofl $1°! 

-M, *>7l3 o)«o^2l ol-g-^V ^Efll- 71-^1 MTJ21 afl^lal- ulH^W cj*l 
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3^ i|o] ZJL^j ^^-ol ^€4. 

<25> £ cf^ s.^ ^ 7l<y^^ % S^(ROW) ^ ^ 

<26> ^1-7] *V *fll ^*>7l 71^ ^ C H1 7>S.^^O.S. 

c]^He} 6 J4 ^-71 71^- ^Hl a)|3. «o v ^S <?i^ tilne]-^^ #7l cMBeJ-^ 

fiS tifl^l^ ^^°\ 7>-B-^^ 7>^1 7>7l ^lSSl *)l^Kr 3 0 1^. 

B^#4 A ^<%c*6\\*\ # 7 j ^^E^o]s^ 5g^e>7fl tifl*m ^H5l- 

7l ofls.e1 #7l ^^]S^9J# £ ^ = e}-o]^o) a o v 7 | zj- 
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«fl*l£H, ^"71 WlM^l-^- #7l Z}- ^Ji^^S. Z]-Z]- ^^^O.S ^ 

71 ^12^ ^^S"^^ a o v 7 ) 4-o] og^^^ol- x]-ol ofl tifl^S^L, #7l ti] 
H^l"* 4>7l Z| Zj-Zj- AjE»XlO £ 4fl^*H ^7l <y#^^«?l 

qfl^ ^/fli oflS-ell- ^fi^Rr ^ojcf. 
<28> o}^> ^Ml^l ^tgtbcf. 

<29> £ 1^- 7 >7l ^(100)^ A}Aj5lolcK ^-C^ ^>7l ^JE.^ ^3(100)^ -§-Z}- :f- 

isometric view)S nf^. -fj-^jsl 7>7l ^o] ufls.^ w>Q] ^ofl A]-g-^ 

*r 5U£-°1 ^l^ 0 ! 0 ) ^"71 7.>7l uflSlE] il(l00)£r I7fl^ MTJ(llO)^ l7fl£) HSS 

*1^EK 190)3. ^l^M 1- ^ ^^f. ^-7] MTJ^ E-m ^^#(150)o1] 

€ *K}-7H3#(140) , ^7M3#(160) ZLElJl tiV7>^*(170)# 3£^*Rr 1-11 7fl2] #^ 

z>xrl}. 

<30> av 7 ] 7 r -^-7l-^#(140)^r NiFeCo-§r ^-g-^-cf. zl^jl ^7} JL^7.}^%^(160)£: NiFe 

* O.Z\JL <#7] «V*}-^#(170)^ IrMn4 7>7l ol-g-^-cf. ji 

^7HJ#(i60)ofl^Sl «3]E^, o^l^- s.^ ^-7] Jl^^#(160)-& °1^*V ^ofl 
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1020030025424 ^7}: 2003/5/14 

* ^M3#°fl AA^SLS. Jl^^Cf. ^>7l^O.S. 7>>-fr5.£ *>-ff-*}^fK 140)^8: ^ 
7}-7}Hl 4^ 7>5|- ^E^7V Jilcfl^Cf. 

<31> # 7 | Ei^ ^^#(150)^:, 1-^1 A1203^- ^ -§-lH Sj^fl ^^H, £J) 

^ 20A51 -^^11- ^Cf. cje^ gj=^ 3=*^ ^-71 E^ ^#(150 H ^V 7 ] T^T^ 
^(140)3f JL^7p^(160) A}o]oflAi 7\7) E^ ^^^>7fl °1 3^*3 

# **1H Ei^ ^ff-7} J^E-t}. ^"71 *K}-7H3# ^Hlfe ^-71 7>-H-7>^#4 & 
^ WlHE|-^l (120)^1 ^^S\o] olrf. ZLSli ^7] ti>7]-^^ o].eflo]l^ t]xlBEKKl30)°l 

9X^) ^7} 4*lH E}o]^ ^7l tiV^#4 ^<£SH olcf. ^jt. ^ 

H e^-ol o^ofl 171]^ b 31*1 ^Ei (190) ^ $|H eK1(180)o1 oicf. ^- 7 | ^S. 

e^QSO)^ #7) i^lB e^-oljq. <£;i£H 014. #7] ej-o]^- ^- 7 1 H^H^I^e^ 

<32> £ HAiJE U^^o], ^-71 H^liEio] ^ «.«ol ^^(200) £1^, ^71 B 

<33> £ 2^r 5U£] MTJ ^3<*H rtj-e}- uJ-T^uJ)^ ^^£^14. 

<34> AJ-7] £ 2 ^ #7] ^BE^USO)^ ^"71 «1B5}<?1( 120)^ ^^Hl 

3 u cH4^ 71 ^(PROGRAM) ^^-^ ^ >i ^1 -§^-g- 7}^S\A] MTJ(110)5l 
M^W. ^1*]°.B, #7} 5L2±r 7l# #6fl 7>5.«J-^o.5. <3#€ ^Hel-^ #7} 
7]$- >S-6fl AflS ^oH^S. tilHEl-'?]^ ^71 t^^BEl-^^ ^1-71 tilBEl-O] A}o] o] 

^> ^(a)*l 7}g_ «^°_B *i\*]s\JL, QMb)*) *\]3. afl*m 

^ *K|-*F3#(14)# 7>^1 MTJ(llO)^ afl^ll- M-Ej-^flcf. zlh^ji <#7] «lBEl- < a(120)«11 
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0.0. q.^^^. 

<35> £ 3a ifl*l £ 3efe #71 £ 2<HH y ti*l€ MTJ^ *}^- n^m^f. M-Ej-vfl^- nsflH 

<36> ^"71 i 3a *fl*l £ 3e^r #7] 5. 2<*IM ^^o] tilH (120)^ #7] t] 

*1 2=5^1(130 HI ^Sl^ ^"oHMl 4^ 7}-fi-7^#3l ^ti>^ nfl^q^l- 

<37> £ 3a^ ^^-sf q-Efifljz. Sicf. *eH*, N^r E^r -S-^, =L 

<38> J£ 3b^r ^>7l ^lSSl H ^J=<Hl 'l-ol 7l^5]cH Si^ #31 « ii^^. °H #7l 

^ ^<£^(150) ^H^l $l*l*Rr H^^f( 160 H ^ 7>^- « 0 V^ ^o_3. SAls)o1 

[E] «oH^s -H^^H #7l *J<3^(150) #Jf<Hl $1*1*1- 

<39> AV 7 ] 3^0. ^w.o^ cg^ofl 7>5}-^ y^o] ^ iL^l} 

ZLE]J1 «o V ^ Ji^JZ. 5U^r ^ojcf. 

<40> £ 3ctt #7l 2E 3b«iH -S-71'l'ol 7l<y^<H 5d^r #3HH, ^(I BL )7l- 

[S] *g-*8=, ^^lHHl-tl #-fT(I D L) 7 > [E] #*J=°.S ^slcf. £ 3d^r #7l 5. 3cHl 21*1- 
°i efolofl rrfsf jr ^=.ofl o]*fl o. £ ^ ^jo] «v^-g- ^^ji flfetfl, «1 
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*}31(Hb L )^ [E] ^>^l(Hx.)fe [S] ^^-S. ^£M8^th =LZ\IL3. 

#7] 7M^2\ »m ^ ^^].^(H SUM )o] wj-^ol ^^^cf. £ 3e^ #7l 

^^^I(Hsum)^ tf^M 7\^7\ A ^2) 7}^^o] u^JI olcf 

<41> ^^^(H SUM )^ =L^S. 3e<>\} M-B} l4^ol 7}^7>^o] ^7) 

^ MTJ^ 2|^SM^ 7>7] ^ ^JELofl 'O'-ir 7l^^ ^ &t|-. 

<43> 1^0] MTJ^ Ei^^ *}7l t^KTMR : TUNNELING MANETORES I STANCE, °13MH^ 

^"Hfl ^£(DESITY OF STATE)7> ^5. nf =.7l nfl£-°fl 
<44> - 7j-7>^ ^(SPIN) a>ohi E^^y sm-^ ^ ^q-^ ^l-tfl^ *}sKHMl 3*fl *1 

«fl€cf. *M^fl£] ^ ^0.13 ^ ^-R-£ ^"Efl (STATE) ^ ^^-^ 

^-B- 7>^tb ^-Bfl(STATE) ^7> ^cfl^ <|J*l5H ^7} ^tflS. SlJl, *>S*- « 0 >^ 

°1 ^7} E^^ ^7> ^i:7l- ^tf. n}-^ S^MH ^ 7>^#7i^) ^ 

Eitb Q^S, o)-%-f>\cq 7]^ DRAM^ 7]]5flAlEi# Cfl^*> iSEl^l ^ 7>^^7fl ^ 
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<45> £ 4a ifl*l £ 4e^r #7l £ 3a ifl*l £ 3e^ uVc^s] *}3* ofl^Vq^* M-Ej-ifl^ zl 

< 46 > ^-7] £ 4a ifl*l £ 4e^r #7l £ 2<HM M-e1-^ 0 1 tijH 2^(120)-B}- ^ 

^1^21-^(130)^ ^sl^r ^l^-^^l <4€- *>-fr*Md5^ ^>^-«V^i 1?Hft 

<47> £ 4a^r ^1^-4 7.}- 7^ t&^-i- M-El-iflJl S^r N^r ^H* , E^r 12 

<48> £ 4b^r 7>7l ^ ±B-0\) < 0 <o) 7}<$S\o] 9X±r ^^1" iL^*}. o] nfl # 7 1 

^#(150) SlJfofl ^^1*>^ .H^*H3#(160HH *>3- u o v ^ ^iLS. S^I^H 
[E] «o v ^S Ji^^M ^^cl. nalji ^"71 ^^^(150) #Jf<Hl 

tt 7V-R-7>^fKl40HH 7>5|- w G H>ol ^0.5. S^l^H [E] »^°-S. -g33<H 

<49> ^-71 Sj^M of^ofl o^H 7>5j-^ wj-^o] ^ ^ H^tf 

ZLElJl y o V ^£r 7>5|-S] J±^JL ^ % °1 . 

<50> £ 4C ^ ^7] £ 4b<HH #71 '0'°1 71^51^ 5a ^ wjeel-oi ^^-(i BL )7> 

[N] ^*lBe}<?l #fKl DL )7> [E] «J-f^.^ £ 4<Kr #7] 5L 4c°fi Sj*}- 

^ 51-olofl 14^. -fi-5L^ 7>7jl^ tio^ji *1 

x>^l(H BL )^ [W] 7>^(H DL )^ [S] H o v f^ t^tHl. ^H.^. 

^"71 ^>7^11;^ «JjEi ^-o] ^7>^(H SUM )21 ^^o] ^£t}. £ 4e ^r #71 
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<5i> ^34^0.5. ojsitlr ^^I-tIKHsum)^ £ 4e<>ll M-B^^l *j-o_*p^o} ^ 7 j ^ 

-g- °l-?-<H MTJ^l ^ %V^- ^cflSj-Al^o.^ 7>7l ^ i^ofl 'O'-g- 71^^- ^ ^cf. 

<52> £ 5^ ^ og # ^ ^VAlo^ 7l^^2}- ^ ^ ^ ^afl 7V^*>£^- 

<53> ^7} 7fl^£b 7]^; ^Ml ^- J=-^<* (210) * i^>JL ^cf. ^M)*]^ 

(220) ^ i^>Jl 7fl^£lA^ ^ ifl^o.^ SA]s>^^. <#7] ^<$<*o\) 

*\ 7}S. ^^.S. <£^s)JL, m^L^SLsL tifl*m ^^lBef^l#(230)4 #7l 1- 

(240)1- i*^>JI 9X^. #7) ^*lB5}-<yi-(230)-4 <$7] wlBe|-<y-I:(240) ^}o)2] 

7>^1 X}7) nflSLBl ^(n] ^ ) 0} ^ ^ ^ J7 ol A ^ # 7 ) iL^cq ^7} ufl 

5L£\ ^ 5}-#S(250) a o v ^S S^l^H ^cf. zl^jl <$7] 4^21 cl 

^lH^°Jl-(230) ^ 4=K^ ^)^^l#(nl£Al)ol # 7 1 M^cdo] o^&ofl U j]*j 

=M , ^-71 4^31 ^^msf^ll- ^ ^Hr^l ^^El-o]!-^- ^^}7\ ^fV S 

-^^^^^^^(260)01 ^*1S}JL 5^. 4^21 «lH5}o]l-ol <3#s} aV 7 | M.<^ 
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7] A ^Hl-^-^^S Aj^^o.*- ^P-S-*>7l ^ ^11^^^^(270)4 ^-71 

(280)°1 ^^1^4. =lH\5L c-flolE^l- «a#^*}7l ^#^&}-oi-i-(300)ol tilH 

e^OlS-jj). e^*>7fl ^1^1^. ZLBjal ^71 ^#^^^-i-(300) A>olofl tifl^JI, 

^"71 «lHB}-<y#(240)-g- ^71 A ^ti^^S. zj-z}- AifB^o.j?. €^*H 

^M^^OOOHl #^S}7iM- ^"71 ^#^^#(300)5.^ *fl^ 

tfl-§-*Kr ulB^ois-ofl 7l«a*>7l ^tb ^ 7l<y^^(290)^- ^tiltlrcf. 

*H ^7l A *m 1-4-^1 H ^ ^>7l v\)s_?) ^l-ofl ^ = aja^i}. a o v 7 ] 

#(260 HI ^71 oi-g.*}^ c^ce^s] z}- 7 >7l uflse] 

«^1 H^^liEi# OFF a] ?M ^oM ^^lHef9j* *<5H *v «,vf ^« „.^ v 
4. ZLBlJl #71 4^r^ «lHe}-9jl:* aJ- 7 ) z}- A^af^^ zj-z}- ^em^ ojg. 

71 ^tb #7] ^1^ #^-§-^2(270)4 a o v 7 ) ^I2^^^^^^^#(280)ofl >y 

^£ ^71 4^^] tilE^O] tS ^ffr W^Jl^. ^7l ^JELl^ £ ^7l Zf 7> 

7| nflS-Sl €1"^ *MM->M^ A}^ «>^^H 7l<y ^*J-g- ^^^.Vcf. 

^l*}-^, ^"71 £ 5^1 7>*J Z)- A-^W. olo^ ^o) Al 

i 5^1 ^^1^1 A^a. 44°1H ^^£11^ ^1 A>7l uflse) ^(310)^ <a^^ A^ti. 
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cH^-efli £ -1(320 H 7) <%%-^ ^ 3*. ^"71 ^m^^^^-g-^^r(270)2l- #7l *fl2 
^^^Efl^^^^(280)<Hl SjSM ^"71 <H^1^€ 7>7l nflS Sl tilB^^ ^-5. ^ 

3^ w o V W ^-71 ojnj,]^ ^o} ^o^^o} tiV 

<57> ^7>^ >^7l £ 5^1 Z}- A-l« "1;^ Oj^^) ^ ^ ^ A] E) ^ 

^A] £f|*||« JLS^ nfl, #7} ^ £5K1#( ^ £A] )uZf 3§^*}7l} tifl^S]^ ^ Aj- 

7l ^HB5}<y#^ Aj-7] M-^crf^ ^(ROW)^^ ^"71 7>7l nflS.El « 

4^ 7>7l P112.E] -^Alofl ^-^m ^ ojol Jl^^o] ^*fl ^o] 7 > 



£\ffr#, MRAM^l cl^Eej-o]^ je^> ^-:?_H1 # 

^ 7.} 71 DllS. El ^5 ^Wl^c^ Cf^ o^gj w^o) 7 |<y^3}-o] 7>^>Dl S^-(ROW) ^ 
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<59> ^7lofl>Hfe M. 1^0] n>^^. ^A) afll. £ , # 7l # #-0> 

^oltf. 
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[3^*8- l] 

3tt 3^§- ^-^^5. 7f7l 7i*j- igig *llJ2.e|. 

2] 

-S-71 Ji^7>^# ^ 0 H1 wfl*m 3^^; * 

A <M Ei^^<^# <#°fl Sfli^jL, #7} WlB^^ ^71^ <^^€ A o V 7l 7>^-7> 

^#^T ^Wltb 53 -t- ^HJilS. 7}7l 7^J- ^ Q^]i 

[3^8" 3] 

4] 

^12*^1 Slo]*\, #7} v\)5L?l^ 
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*Rr ^-i: s}b *>7] ^ tjfls-e]. 

5] 

B^^l^Ei^ ^ 4^5. <5>^ 7>7l 7^J- qti^ ^ — 

6] 

^71 ^ ^-Ir^'^HH ^lS. «o v ^AS ^^-51^, 7}S, «o v ^S *ti*m 4^ 
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Sl-OlS-ofl 7l^*>7l ^fV ^ ^ 7l<y^^^ ^tijtV 4^ ^ 4^ °d # 

^ 7>7] ^ ^Afl^ nflasl. 

7] 

*H6*8-°fl 5&<H>H, ^7} 7>7l ^s.^ ^ 

^-71 J1^7>^# #ofl afl^^ E^^f- ^ 

^ *Q°-3. f>}^ cf^ 7>7l ^ ^ ^/fli nfla-el. 
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[$^* 8] 

#3 Ay] ^ 
IttV 9] 
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Ira. 
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